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WE CLAIM: 

X, A magneto-optic modulator comprising: 

an optical waveguide comprising a magneto-optic 
active medium; 

5 a biasing magnetic field generator adapted to apply a 

biasing magnetic field in said magneto-optic active medium; and 

a magnetization modulator adapted to modulate a 
magnetization of the magneto-optic active medium; 

whereby during operation of the biasing magnetic field 
10 generator, the magnetization modulator causes modulation of an 
optical signal passing though the optical waveguide. 

2 . A magneto-optic modulator according to claim 1 

wherein: 

during operation of the biasing magnetic field 
15 generator the optical signal propagates through the optical 
waveguide in a first direction; and 

the biasing magnetic field generated by the biasing 
magnetic field generator is oriented in a second direction and 
has a significant component perpendicular to the first 
20 direction. 

3, a magneto-optic modulator according to claim 2 

wherein: 

the magnetization modulator comprises a conducting 
microstrip line oriented in a third direction adapted to 
25 generate in the magneto-optic active medium a magnetic field 

having a significant component parallel to the first direction 
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• of the magneto-optic medium 

"ir^rrri — — «- 

generator modulates tne op 
ffia gneto-optic active medium. 

A magneto-optic modulator earth 
herein the magneto-optic active medium composes 
element substituted Iron Garnet. 

wherein the magneto-optrc acta, 
substituted Yttrium Iron Garnet (Bi-YIG) - 

. ^p.ic field generator is adapted to 

apply a biasing magnetic 
W ^t- M in a resonant state. 

20 modulator operates xn a 

.. , — — -r;;.: - 

frequencies lie j-« ,,. latoE below a 

ferromagnetic resonance frequency 
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modulator, whereby the magneto-optic modulator operates in a 
non-resonant state. 

9 . A magneto-optic modulator according to claim 1 

wherein the biasing magnetic field generator is adapted to 
apply a biasing magnetic field having a magnetic field strength 
such that a signal modulation caused by the magnetization 
modulator has a Fourier spectrum whose peak frequencies lie xn 
a peaked region of a frequency-amplitude curve of the magneto- 
optic modulator substantially at a ferromagnetic resonance 
frequency of the magneto-optic modulator, whereby the magneto- 
optic modulator operates in a resonant state. 

10 A magneto-optic modulator according to claim 3 

wherein the first direction and the second direction are 
substantially perpendicular to each other, and wherein the 
second direction and the third direction are substantially 
parallel to each other. 

H A magneto-optic modulator according to claim 2 

wherein the magneto-optic active medium comprises a thin film 
oriented in a plane defined by the first and second directions. 

12. A magneto-optic modulator according to claim 2 

further comprising a cladding layer in contact with the 
magneto-optic active medium, wherein the conducting microstrip 
line is in contact with the cladding layer. 

13 A magneto-optic modulator according to claim 2 

25 wherein the conducting microstrip line is in direct contact 
with the magneto-optic active medium. 

14 A magneto-optic modulator according to claim 1 
wherein the biasing magnetic field is such that it causes a 



15 
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homogeneous static magnetization saturation in the magneto- 
optic active medium. 

15. a magneto-optic modulator according to claim 1 
wherein the magneto-optic active medium is such that when 

5 magnetized it causes a Faraday rotation of polarization states 
of optical signals propagating through the magneto-optic active 
medium in a direction non-perpendicular to a direction of 
magnetization of the magneto-optic active medium. 

16. A magneto-optic modulator according to claim 1 

10 further comprising a polarization analyzer for generating an 
intensity modulated optical signal. 

17. a method of magneto-optic modulation of an optical V 
signal propagating through a magneto-optic active medium, the 
method comprising: 

15 generating in the magneto-optic active medium a 

biasing magnetic field to generate a magnetization of the 
magneto-optic active medium; and 

generating in the magneto-optic active medium a 
magnetic field adapted to modulate the magnetization of the 
20 magneto-optic medium. 

18. A method of magneto-optic modulation of an optical 

signal propagating in a first direction through a magneto-optic 
active medium, the method comprising: 

generating in the magneto-optic active medium a 
25 biasing magnetic field in a second direction having a 

significant component perpendicular to the first direction; and 

generating in the magneto-optic active medium a 
magnetic field in a third direction having a significant 
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component parallel to the first direction for modulating a 
magnetization of the magneto-optic medium. 

19. A method of magneto -optic modulation according to 
claim 17 wherein the magneto-optic active medium comprises a 

5 rare earth element substituted Iron Garnet. 

20. A method of magneto-optic modulation according to 
claim 17 wherein the magneto-optic active medium comprises 
Bismith substituted Yttrium Iron Garnet (Bi-YIG) . 

21. A method of magneto-optic modulation according to 
10 claim 17 wherein the biasing magnetic field is such that the 

step of generating in the magneto-optic active medium a 
magnetic field adapted to modulate the magnetization of the 
magneto-optic medium causes a non-resonant state in the 
magneto-optic medium. 

15 22. A method of magneto-optic modulation according to 

claim 17 wherein the biasing magnetic field is such that 
generating in the magneto-optic active medium a magnetic field 
adapted to modulate the magnetization of the magneto-optic 
medium causes a resonant state in the magneto-optic medium. 

20 23. A method of magneto-optic modulation according to 

claim 17 wherein the biasing magnetic field has a magnetic 
field strength such that generating in the magneto-optic active 
medium a magnetic field adapted to modulate the magnetization 
of the magneto-optic medium causes an optical signal modulation 

25 having a Fourier spectrum whose DC to 3-dB point frequencies 

lie in a relatively flat region of a frequency-amplitude curve 
of below a ferromagnetic resonance frequency of the magneto- 
optic active medium, whereby the magneto-optic medium exhibits 
a non-resonant state. 
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- nnt ic modulation according to 
A method of -gneto-cpt! mo ^ 

lim 17 wherein the -^^^^ic active 

field strength such that -J dulate the roa gneti 2 ation 

— * W T t r P rlt d rrcte 8 an .-a, signal modulation 
of the magneto-optxc mea freque ncies lie m a 

ha ving a Fourier spectrum whose pea* * substantia Ily a, a 
peake d region f • ~ ^ the magneto-optic active 
ferromagnetic resonance f ^ ft resona nt 

medium, whereby the magneto-optic 



10 state. 



state. , . ^„ rn 

€ maqne co-o P tic modulation according to 
* method of / and t he second direction 

claim 18 wherein the first direct ^ ^ ^ 

are substantially directton are substantially 

second direction and the thir 
15 parallel to each other. 

^o optic modulation according to 
* method of magneto m ^ compriS es a 

cla im 18 wherein the by the first and second 

thin film oriented in a plane de 

directions. 

^o-ootic modulation according to 
20 27. A method of magneto optic ^ ^ ^ 

:r.:i =r. :::r — - - 

ma gneto-optic active medium. 
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ru a gneto-uF^^- 

ootic modulation according to 
A method of -^ et °'°; t ; c C ; ctive mediuro is such that 
cla im 17 wherein the "^^^^ of polarization 
when magnetized it causes a V magnet o-optic 

states of « * " 

TZZTZ1 : f re C magne,o-optic active medium. 
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, i.rion according to 

A ^ of — cp^c al sig , al 

claim n £ ana iyzer after U has * lnte nsity 

ma^o-op-c act 



magueLo-f- -anal 

adulated optical s Ration o*^' 

K -dia for ma.neto-optxc aneto _ opttc 
30 • for magneto v V 

. « ;rr, — — - 

a is pas* ^ ^ magneto - 

A media accordin. to cla- 3 _ optic active 

oU- active -1- — 8 ^ 
15 material. ^ ^ cotld uctinc, 

A media ^ g matetial ha .ing a 

medl um comprises a layer of cond ^ ^ ^ of 

surface substantially para Uel ^ ^ ^ layer ot 

mneto-optic active of the layer of magneto- 

20 conducts — ; ia a ; d f ; c i: d g each and ^ ****** - 

optic active material 
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each other. 

,• ro claim 32 wherein the surface of 
* media accords « ^ q£ fche layer 

the layer of - ^ each other . 

of magneto-optic material are 

31 wherein the surface of 
X media according to claim 31 ^ ^ iayer 

the layer of conducting material and the 
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of magneto-optic material are spaced apart by a cladding layer 
situated therebetween. 
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